We investigated the organization ofthe cytoskeleton and the focal contacts of bovine aortic endothelial cells cultured on type I and ifi collagen.
The influence of these collagens on cell morphology and the distribution pattern ofactin, vimen- (Kelly et al., 1987; Burridge, 1986; Geiger et al., 1980 Figure  2d ). These results indicate that bovine endothelial cells adhere more strongly to type I than to type III collagen.
Immunofluorescence Studies
The Figure  3 ). Although cell morphology was not markedly altered (cf. Figure  1) , the distribution of cytoskeletal elements was significantly different in cells grown on type I or III collagen.
After immunofluonescent staining using polyclonal antibodies against actin, cells grown on type I collagen exhibited distinct stress fibers extending along the long axis of the cell ( Figure  3a) . Over large areas of the cell these microfilament bundles were clearly oriented in parallel.
In contrast, cells grown on type III collagen showed a more diffuse distribution ofmicrofilaments ( Figure  3b ). In these cells only short microfilament bundles were present. Characteristic stress fibers on a parallel orientation of actin filaments could be observed only in rare instances. The immunofluorescent staining with antibodies against talin and vinculin showed a similar distribution of these focal contact proteins in endothelial cells grown on both type I and type III collagen.
Staining of cells with a monoclonal
However, the size of the focal contacts was influenced by p. '
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Lysis-squirting and Immunogold Labeling
To gain more information on the effects of collagen type I on III Figure  4 .
Labeling ofendothelial cells with anti-actin antibodies and protein A coupled to 14-nm gold particles is shown in Figures 4a, 4b, and 5. A survey view of endothelial cells after lysis-squirting and immunogold staining ( Figure  5 ) demonstrated that large areas of the ventral plasma membrane were visible between stress fibers in cells grown on type I collagen ( Figure  5a ). The plasma membrane ofcells grown on type Ilicollagen was largely covered with microfilaments ( Figure  5b) . At higher magnification ( Figure  4a ), we observed that cells grown on type I collagen showed actin molecules organized on distinct stress fibers. The diameter ofthese stress fibers was about 0.1 tm. In cells grown on type III collagen, stress fibers
were not as distinct as in cells grown on type I collagen.
Actin mol-ecules were also present randomly distributed between the stress fibers ( Figure  4b in cells grown on type III collagen could not be observed (Figure 4d ), owing to the relatively diffuse appearance ofstress fibers in these cells.
With the aid of antibodies against tam and vinculin and immunogold staining after lysis-squirting, it could be shown that focal contacts in cells grown on type I collagen ( Figures  4e and 4g) were larger than in cells grown on type III collagen ( Figures  4f and   4h ). Additionally, the labeling pattern of tam and vinculin was denser in focal contacts of cells cultured on type I collagen.
Discussion
We studied the organization of the cytoskeleton and the adhesion sites of bovine aortic endothelial cells grown on either type I on III collagen, using immunofluorescence or immunogold staining after lysis-squirting. The latter technique combines the high nesolution of transmission electron microscopy and the possibility of on typel(a,c,e,g)ortypelll(b,d,f,h) Cells were stained with the same antibodies as described in Figure 3 , except that secondary antibodies/protein A were coupled to 14-nm gold particles. Bars = 1 pam.
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,_:t1:: ,_.':;-.c --- In this study we demonstrated that type I and III collagen have profound effects on the organization of the cytoskeleton and the focal contacts of bovine aontic endothelial cells in culture. The degree to which integrins are involved in the interaction between these collagens and the endothelial cells is a subject ofpnesent investigations.
